REMARKS 

Applicants have received and reviewed the Office Action dated July 31, 2001. By way of 
response, Applicants have cancelled claims 12, 13, 16 and 17 without prejudice, amended claims 
1,14 and 18, and added claims 20-24. Claims 1-1 1, 14, 15 and 18-24 are pending. No new 
matter is introduced. Applicants submit that the amended and newly presented claims are 
supported by the specification. 

In particular, support for the recitation in the claims regarding an assay can be found in 
the specification at least at pages 15-16. Support for treating a patient according to the invention 
can be found in the specification at least at pages 1 1-15 and 26-28. 

For the reasons given below, Applicants respectfully submit the amended and newly 
presented claims are in condition for allowance, and notification to that effect is earnestly 
solicited. 

Objections to the Specification and Drawings 

Applicants thank Examiner for pointing out the typographic errors in the specification 
and drawings. In response, Applicants have made amendments to correct these minor errors. 

Rejections under 35 U.S.C § 101 

The Examiner has rejected claims 12, 13 and 16 under 35 U.S.C. § 101 for reciting a use 
without setting forth any steps in a process. In response, Applicants have cancelled claims 12, 
13 and 16 without prejudice. New claims 20-23 recite the subject matter of cancelled claims 12 
and 13 in appropriate dependent format and replace the objectionable claim language with 
appropriate method claim language. New claim 24 recites an assay for a substance and the 
appropriate steps for practicing the assay. As mentioned above, support for claim 24 can be 
found in the specification at least at pages 15-16. 

For these reasons, Applicants respectfully submit that the claims comply with 35 U.S.C. 
§101 and notification to that effect is earnestly solicited. 

Rejections under 35 U.S.C. § 112, first paragraph 

The Examiner has rejected claims 12-15 and 1-1 1 under 35 U.S.C. § 112, first paragraph, 
as containing subject matter not enabled by the specification. Although this rejection has not 
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gene therapy and cell transplantation therapy in a novel manner and discloses successes achieved 
by the Applicants. 

The method of the invention is more sophisticated than traditional gene therapy in that it 
combines cell replacement therapy with gene therapy, thereby overcoming many of the obstacles 
to traditional gene therapy. For example, according to the invention, delivery of the gene of 
interest is accomplished ex vivo via transduction protocols well known in the art, as discussed in 
the specification at least at page 15. In this manner, the problem of targeting the vector to the 
specific cell is eliminated. The Examiner also notes that a further problem with traditional gene 
therapy has been obtaining sustained expression of the gene. However, it is in fact known in the 
art that transformed neural stem cells do not exhibit this difficulty. As evidence, Applicants have 
appended hereto "Gene Therapy Approaches to Neurodegenerative Disease," Wartiovaara, 
Neural Notes, Vol. 5, Iss. 3, 2000, pp. 5-8, which is a review of a 1999 symposium. The 
Examiner is directed to page 5, column 2 which notes "(neural stem cells) are easily transduced 
in vitro by common gene transfer methods, and they express the genes of interest rapidly and for 
long periods of time." 

Citing Fox, the Examiner goes on to conclude that gene therapy is unpredictable. Again, 
however, the invention is not properly characterized as exclusively "gene therapy" for the 
reasons discussed above. And although even as properly characterized, the art as a whole may 
be unpredictable, this factor alone does not preclude patentability when viewed in light of the 
factors weighing in favor of enablement: the relative skill of those in the art, the extensive 
knowledge of the etiology of neurologic disorders and the specific and extensive guidance 
provided in the specification for the preparation of transformed dopaminergic cells for 
therapeutic purposes, including working examples. Each of these factors are discussed below. 

As the Examiner recognizes at page 6 of the Office Action, the relative skill of those in 
the art of recombinant DNA technology is high. As noted above, the transfection of cells 
prepared according to the invention with a gene of interest is well within the capability of the 
skilled artisan. Furthermore, the art is replete with knowledge of specific deficiencies in 
synthetic pathways leading to the various neurological disorders, as discussed in the specification 
at least at pages 14-15. The MPEP notes that "a patent need not teach, and preferably omits, 
what is well-known in the art." MPEP 2164.01. Therefore, the skilled artisan, armed with the 
teachings of the specification and knowledge of restorative gene products that can alleviate a 
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respectfully traverse the rejection. However, to further prosecution of the Application, and not to 
acquiesce to Examiner's rejection, Claim 1 has been amended to recite precursor cells comprising 
CNS stem cells. 

The Examiner also asserts that the specification provides no evidence that the precursor 
cells obtained from human embryonic tissue between embryonic weeks 5 and 8 would develop 
dopaminergic neuron cells in the culturing method taught. The Examiner concludes that using 
precursor cells from any source other than the ventral mesencephalon of El 2 rat embryos would 
require undue experimentation. Applicants respectfully traverse. 

The MPEP states that for a claimed genus, representative examples together with a 
statement applicable to the genus as a whole will ordinarily be sufficient if one skilled in the art 
(in view of the level of skill, state of the art and the information in the specification) would 
expect the claimed genus could be used in that manner without undue experimentation. MPEP 
2164.02. In this case, the claimed genus is CNS precursor cells, and a working example provides 
evidence that the invention works as taught for a species of CNS precursor cells. "Proof of 
enablement will be required for other members of the claimed genus only where adequate 
reasons are advanced by the examiner to establish that person skilled in the art could not use the 
genus as a whole without undue experimentation. " MPEP 2164.02. The Examiner has not 
demonstrated that the skilled artisan could not use the genus as a whole in the method taught. 

On the other hand, ample guidance is provided in the specification for using CNS 
precursor cells in the method of the invention. For example, the specification teaches that 
precursor cells should be obtained during a "sensitive period." Page 5, lines 28-31. The 
specification provides the appropriate sensitive period for both rat embryonic and human fetal 
tissue. Further, the specification at pages 5-1 1 teaches in great detail the procedures for 
culturing, proliferating and differentiating CNS stem cells. Those of skill in the art would 
readily ascertain that the methods of the invention are applicable for any CNS stem cell. Indeed, 
Wartiovaara notes that "Most of the biology of (neural stem cells) has been studied in animals, 
but there seems to be little difference across mammalian species, since human fetal NSCs are 
able to integrate and ameliorate rodent disease model neuronal phenotypes." Page 6, col. 1 . 
Therefore, the Examiner's unsupported contention that the physical structures of human brains 
and rodent brains during fetal development is markedly different, is not relevant. What is 
relevant is the conserved nature of neural stem cells, which is recognized in the art. 
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For these reasons, Applicants respectfully submit that the specification, in conjunction 
with the high level of skill in the art, fully enables the pending and newly presented claims 
directed to a method of culturing CNS precursor cells to generate dopaminergic neuron cells. 
Withdrawl of the rejection and notification to that effect is earnestly solicited. 

Summary 

In summary, Applicants respectfully assert that for the above reasons, the pending and 
newly presented claims are enabled by the specification as required by 35 U.S.C. §112, first 
paragraph and withdrawl of the rejection is earnestly solicited. 

Rejection under 35 U.S.C. § 112, second paragraph 

The Examiner has rejected claims 1-16 as being indefinite. Claim 1 was rejected for 
lacking a step which clearly relates back to the preamble. In response, Applicants have amended 
claim 1 to recite "a reaggregation of dopaminergic neuron cells" in step b, thereby relating this 
step back to the preamble and overcoming the rejection. 

The Examiner has rejected claim 12 for failing to set forth any steps in the 
method/process. Claim 12 has been cancelled. New claim 20 recites the subject matter of 
cancelled claim 12, but recites steps in the method claimed, thereby overcoming the rejection. 

The Examiner has rejected claim 14 for lacking a step which clearly relates back to the 
preamble. In response, Applicants have amended claim 14 to recite "transforming neuronal 
precursor cells with a gene encoding said gene product," thereby relating this step back to the 
preamble and overcoming the rejection. 

The Examiner has rejected claim 16 for failing to set forth any steps in the 
method/process. Claim 16 has been cancelled. New claim 24 recites the subject matter of 
cancelled claim 16, but recites steps in the method claimed, thereby overcoming the rejection. 

Because Examiner's rejection of claims 1-16 (and the new claims insofar as the rejection 
may apply) has been addressed by the amendments delineated herein, withdrawl of the rejection 
is respectfully requested. 
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09/744,384 

Version with Markings to Show Changes Made: 



The following paragraphs of the specification were amended. 

At page 2, the paragraph beginning at line 22: 
FIG. 5 is a graph showing the effect of ascorbic acid and [glutathion] glutathione on the 
number of TH-ir cells grown in a cell culture.-- 

At page 2, the paragraph beginning at line 24: 
-FIG. 6 is graphs showing the effects of ascorbic acid (AA) , dopamine, and D-acetyl [cystein] 
cysteine on the number of TH-ir cells grown in a cell culture.-- 

At page 8, the paragraph beginning at line 4: 
- As used herein, the term dopaminergic neuronal cells refers to those cells generally found in 
the region of the ventral midbrain (VM) known as the substantia nigra pars compacta that project 
to the striatum. The precursor cells are typically found near the midbrain/hindbrain junction of 
an intact brain. Dopaminergic neurons can be characterized by their secretion of dopamine as a 
neurotransmitter and high levels of expression of tyrosine [hyroxylase] hydroxylase (TH), an 
enzyme that catalyzes the rate limiting step in the biosynthesis of dopamine.- 

At page 10, the paragraph beginning at line 9: 
-Preferably, the differentiated media includes at least one of cAMP, forskolin, dopamine and 
ascorbic acid. Preferably, cAMP is present in a concentration from about ljaM to about 5 mM, 
more preferably about IOjiM to about 1 Mm. Typically, differentiation media containing cAMP 
results in about a 50% to about 300% increase in the total number of differentiated neural cells 
from precursor cells. Most typically, an increase in tyrosine [hyroxylase] hydroxylase 
immunoreactive (TH-ir) cells, also called dopaminergic cells is observed. Preferably forskolin is 
present in the differentiation medium at a concentration from about 1 \xM to about 100 jaM, more 
preferably about 2 ^iM to about 10 \iM. Typically, differentiation media containing forskolin 
results in about a 40% to about 150% increase in the total number of differentiated neural cells, 
particularly TH-ir cells. Preferably dopamine is present at a concentration from about 0. 1 |iM to 
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Claims 1, 14 and 18 were amended as follows. 

1 . (AMENDED) A method of generating a cell culture comprising dopaminergic neuron 
cells, said method comprising: 

a. proliferating precursor cells, said step of proliferating comprising: 

i. incubating a suspension of said precursor cells in a proliferating 
medium which includes basic fibroblast growth factor (bFGF) to 
form proliferated precursor cells; and 

b. differentiating said precursor cells, said step of differentiating comprising: 
i. incubating said precursor cells in an incubation vessel which 

contains differentiation medium in a manner effective to form a 
reaggregation of differentiated dopaminergic neuron cells that is 
not adhered to any surface of the incubation vessel, wherein the 
differentiation medium includes ascorbic acid; 
wherein said precursor cells comprise CNS stem cells . 

14. (AMENDED) A method of introducing a gene product into a brain of a patient, 
comprising: 

A. transforming neuronal precursor cells with a gene encoding said gene 
product ; 

B. culturing said transformed neuronal precursor cells according to claim 1 to 
form differentiated transformed neuronal cells; and 

C administering said differentiated transformed neuronal cells to a patient in 
need thereof. 

1 8 . (AMENDED) A cell culture comprising about 80% to about 95% of a total cell 

population in the culture comprise differentiated neuronal cells and less than 5% of the 
total cell population comprises glial cells [The cell culture of claim 17] wherein the 
differentiated neuronal cells comprise dopaminergic cells. 

Claims 20-24 are new. 
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